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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY / ''

REGIONin QUALITY
CENTRAL REGIONAL LABORATORY AMURAMCF

201 DEFENSE fflGHWAY ĵT̂f..-̂
SUITE 200 BRANCH

ANNAPOLIS, MARYLAND 214O1

DATE : November 28, 1994

SUBJECT: Region III Data QA Review

FROM : Susanne M. Stevens, Acting
Region III ESAT RPO

TO : Lisa Marino
Regional Project Manager (3HW42)

Attached is the inorganic data validation report for the Koppers
Co. Fac. Plant Site (Case 22758) completed by the Region III
Environmental Services Assistance Team (ESAT) contractor under the
direction of Region III ESD.

If you have any questions regarding this review, please call me at
(410) 573-6832.

Attachment

cc: Chris Burns, TetraTech

TID File: 03941138
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Environmental Services Assistance Teams Phone: (410) 268-7705
Region 3 Fax: (410) 268-8472
1419 Forest Drive, Suite 104
Annapolis, Maryland 21403

DATE: NOVEMBER 25, 1994

SUBJECT: INORGANIC DATA VALIDATION (IH1 LEVEL)
Case 22758 SITE: KOPPERS CO. FACTORY PLANT

PROM: BYRON LEO V* Î MAHBOOBEH MECANIC<fff
INORGANIC DATA REVIEWER ' SENIOR OVERSIGHT CHEMIST

TO: SUSANNE STEVENS
ESAT ACTING REGIONAL PROJECT OFFICER

THROUGH: DALE S. BOSHART
ESAT TEAM MANAGER

OVERVIEW

Case 22758 consisted of one (1) soil sample analyzed for
metals by Skinner and Sherman Laboratories Inc. (SKINER)
according to the Contract Laboratory Program (CLP)
Routine Analytical Services (RAS) Statement of Work (SOW)
ILM02.1.

SUMMARY

All analytes were successfully analyzed in the given
sample.

The data were validated according to the IM1 Level
procedure, which includes the review of all QC forms
except the ones for the Contract Required Detection Limit
(CRDL) standard recovery, and excludes the review of the
raw data.

Areas of concern with respect to data usability are
given below according to the seriousness of the
problem.

MINOR ISSUES

The continuing ca1ibration (CCB) and preparation (PB)
blanks had reported results greater than the Instrument
Detection Limit (IDL) for the analytes given below. The
reported results for these analytes in the affected
samples which are less than five times the blank
concentration may be biased high and have been qualified
"B".

AR305U9



Page 2 of 2

Blank Analvtefsl

CCB Calcium (Ca), Zinc (Zn)

PB Cobalt (Co)

The ICP serial dilution results were outside the control
limit (10% D) for the lead (Pb) analyte. The reported
result for this analyte is estimated and has been
qualified "J".

The laboratory duplicate results were outside the control
limit (+ 2XCRDL) for the copper (Cu) analyte. The
reported result for this analyte is estimated and has
been qualified "J".

The matrix spike recovery was low (30%-75%) for the
antimony (Sb), chromium (Cr), Cu and vanadium (V)
analytes. The reported results and quantitation limits
for these analytes' may be biased low and have been
qualified "L" and "UL", respectively, unless superseded
by the "J" qualifier.

NOTES

The laboratory analyzed the arsenic (As), Pb, selenium
(Se) and thallium (Tl) analytes using the ICP method, and
had IDL values less than CRDL.

The data were reviewed in accordance with the Innovative
Approaches (IM1 Level) For Validation of Inorganic Data,
September, 1992 and the National Functional Guidelines
for Evaluating Inorganic Analyses, with modifications for
use within Region III.

ATTACHMENTS

APPENDIX A ANNOTATED FORM I

APPENDIX B GLOSSARY OF DATA QUALIFIER CODES

APPENDIX C SUPPORT DOCUMENTATION

DCN: 22758CFP.NAR
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ANNOTATED FORM I
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Review:_Jkl Level

Location:U.S. EPA - CLP
1

EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET

Lab Name: SKINNER & SHERMAN LABS. Contract: 63-02-0039
MCND49

Lab Code: SKINCR Case No.: 22758 SAS No.: SDG No.: MCND49

'1atri* (soil/water) . SOIL Lab Sample TO: 1014.5-01$

Level C low/rn.ed) : LOW Date Received: 10/17/94

%. Sol ids : 80. 9

Concentration Units (ug/L or mg/Kg dry weight)' MG/KG

CAS No.

7429-9*1-5
7440-36-0
7440-33-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7 4 39-96- S
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440—66—6

Analyte

Aluminum
Ant Imony
Arsenic.
Barium
Beryl 1 ium
Cadmium
Calcium
Chrom ium
Cobalt
Copper-
Iron
Lead
Magnesium
Mangane se
Mercury
Nickel
Potassium
Selenium
Si Iver
Sodiurn
Tho Ilium
Vanadium
Zinc
Cyanide

C o n c e n t rat i o n

7TZ&0 — }
3 '•'*

r 0 . 60
/ 3.7
/ 0 . 60

0 _ IS
/ 1 6 1
/ 75 0

1.9
1 34 . 1
1 22000
1 8.3

L 9 . 3_
0 . 06r &. a

1 41.8,
0 . 58
0 . 67

/ 1 -' - a J
0. 39

/127 ^
i 10, 5 J

C

u
B
B
B
U
B

E

B

U
B
B
U
U
B
U

u

N

N

N*

E

N

d?v
HU

fi
L
B
T

3"

i.
a

11

P
P
P
p
P
P
P
P
P
P
P
P
P
p
CV
P
P
P
P
P
P
P
H
NR

Color Before: RED Clarity Before: QV * QUALIFIER AFTER ME
VALIDATION

Color After: RED Clarity After: Artifacts

Comments:

FORM I - IN ILI102
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APPENDIX B

GLOSSARY OF QUALIFIER CODES
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GLOSSARY OF DATA QUALIFIER CODES (INORGANIC)

CODES RELATED TO IDENTIFICATION
(confidence concerning presence or absence of analytes):

U - Not detected. The associated number indicates
approximate sample concentration necessary to be
detected.

(NO CODE) = Confirmed identification.

B - Not detected substantially above the level reported
in laboratory or field blanks.

R = Unusable result. Analyte may or may not be present
in the sample. Supporting data necessary to
confirm result.

CODES RELATED TO OUANTITATION
(can be used for both positive results and sample quantitation
limits):

J = Analyte Present. Reported value may not be
accurate or precise.

K = Analyte present. Reported value may be biased
high. Actual value is expected to be lower.

L = Analyte present. Reported value may be biased low.
Actual value is expected to be higher.

[] = Analyte present. As values approach the IDL the
quantitation may not be accurate.

UJ = Not detected, quantitation limit may be inaccurate
or imprecise.

UL = Not detected, quantitation limit is probably
higher.

OTHER CODES

Q • No analytical result.

RR30515U
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LI. S. EPA - CLP
i

i
i COVER PAGE - INORGANIC ANALYSES DATA PACKAGE:

'Lab Name: SKINNER & SHERMAN LASS. Contract; *3-02-0039

; Lab Code: SKINER Cast* No. : 22753 SAS No. : SDG Wo. : MCNO49

.SOW No.: ILM02.1

EPA Sample No. Lab Sample ID.
MCND4.9 10145-01S
MCNO4 90 1014-5-01 S2
MCNO49S 1014S-01DS

Were TCP int c. •'=• lament corrections applied? Y^s/No YES
Were TCP b a c k '3 r o LI n d c o r r e c t i o n s a p p 1i e d '> Y e s / N o YES

If yes-were raw data generated before
a p p 11 c a t i o n o f b a c k 9 r- o u n d c o r r- e c 11 o n s'? Y e a / N o N O

Comments:

I certify that this data package is in compliance with the terms and
cond i t i ona of t he cont ract,, bot h t echn i ca 11 y and f or comp 1 e t e ne sa „ for
other than the condit ions detailed above. Release of the data contained
in this hardcooy dat a pack age and i n t he cornput er-re adab 1 e dat a subm i 11 e d
on floppy diskette has been authori zed by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature : fâ t̂Sf̂ "̂____________ Name : Kirk D. Johnson

Date: . ______W //L /y_________ Title: USEPA Data Manager

COVER PAGE - IN TLM02.1
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TMA
Thermo Analytical Inc.

300 Second Avenue
Post Office Box 521
Wattham, MA 02254-0521
(617) 890-7200
FAX (617) 890-3883

Federal Express Airbill #1241599572

November 16, 1994

USEPA Contract Laboratory Program (CLP)
Sample Management Office (SHO)
300 North Lee Street, Suite 200
Alexandria, VA 22314

Attention: Data Receiver

Dear Sir:

Enclosed is the Sample Data Package for the Inorganic Analyses of
Case 22758 and SDG MCND49. The samples were analyzed under Skinner
and Sherman Work Order #3410145.

Some or all of the elements traditionally analyzed by Graphite
Furnace AA have been analyzed by a Thermo Jarrell Ash ICAP61E Trace
Analyzer. The ICAPSIE Trace Analyzer is a standard simultaneous
ICP and nebulizer optimized to achieve instrument detection limits
below the CLP CRDL for arsenic, selenium, lead and thallium. For
selenium and lead, the instrument utilizes both the first and
second orders" of the analytical wavelength in order to achieve
better simultaneous background correction and stability. The
instrument analyzes for the interfering elements in order to apply
interelement corrections only. These interfering elements are not
used for analytical data reporting purposes.

Please feel free to call if there are any questions concerning the
enclosed.

Sincerely,

k/SKINN£R & SHERMAN LABORATORIES, INC.

ison
Contract Laboratory Program
EPA Data-Manager

Encl. Data Audit Staff, EMSL-LV, Federal #1241599581
Annette Lage, Region III, Federal #1241599597

AR3U5159
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U.S. EPA - CLP

SA
EPA SAMPLE NO.

SPIKE SAMPLE RECOVERY

MCN049S
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-02-0039

Lab Code: SKINER Case No. : 227-53 SAS No. : SDG No. : MCNO49

Matrix ( sol 1/water): SOIL Lev* 1 (low/med): LOW

% Solids for Sample: 30.9

Concentration Units Cug/L or rug/kg dry weight): MG/KG

1
1

I
1

! Analyte
i
! Aluminum
! Ant irriony
! Arsen 1 c
! Barium
I0 -y Ilium

Tl 1 Lllil

! v* — ic i urn
! Chromium
! Cobalt
! Cooper
! Iron
!Lead
! Magnesi urn
! Manganese
! Mercury
! Nickel
! Potassium
! Selenium
! Silver

-"! Sodium
! Thai 1 1 urn
! Vanadium
IZInc
! Cyanide
i•

Comment s :

Control
L i ni i t
%R

75-125
75-125
7-5-125
75-125
75-125

75-125
7 c, _ -i '•> c,/ -•*' i *~ •—•
75-125

75-125

75-125
75-125
75-125

75-125
75-125

75-125
75-125
75-1 2-5

Spiked Sample
Result (SSR)

62 . 4239
389 . 3573
464 . 3390
11 . 6169
1 1 . 0542

103. 4905
112. 2420
67 . 307 1

127. 5034

116. 4730
0.51 2 1

114. 1397

410.9012
1 1 . 0989

440. 7322
192 . 5128
114. 6106

c
Sample

Result (SR)

3. 1334
0. 6040
3. 6551
0. 5934
0 . 1 84.3

75 . 0390
1.9177

34. 1370

3 . 2798

9 . 2950
0 . 0562
8 . 8075

0 . 5776
0. 6700

0 . 3928
127.3431
1 0 . 524 1

C

1J
B
B
B
LI

B

U
B

U
U

U

S p 1 k e
Added (SA)

117. 72
470 . 39
470 . 39
11 . 77
11 . 77

47. 09
117. 72
58 . 36

1 17. 72

117. 72
0. 62

117.72

470. 89
11 . 77

470. 39
117. 72
117. 72

%r<

CS3 . 0)
ii 2 '"̂
97 . 9
93 . 6
9 3 . 9

6̂0 . Zi
93 . 7ŝ>
101.3

91.0
32 . 6
89 . S

87 . 3
94 . 3

93.6dO>
88. 4

Q

N

N

N

N

M

NR
P
P
P
P
P
NR
P
P
P
NR
P
NR
P
CV
P
NR
P
P
NR
P
P
P
NR
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EPA - CLP

ERA SAMPLE NO.
DUPLICATES _______________

! Lab Name: SKINNER & SHERP1AN LABS. Contract: 63-O2-0039
MCNO49O

Lab Code; SKINER Case No.: 22753 SAS No.: SDG No.: MCND49

Matriv (soil/water): SOIL Level (low/med): LOW

* Solids for Sample: 30.9 % Solids for Duplicate: 30.2

Concentration Units (uci/L or rug/kg dry weight): MG/KG

Anal yt e

Aluminum
Ant irnony
Arsen i c
Bar iurn
Beryl 1 iurn
Cadmium
Calcium
Chromium
Cobal t
Copper
Iron
Lead
Magnesium
Mangane ae
Mercury
Nickel
Potassium
Se 1 en i urn
Silver
Sodium
Thai 1 lum
Vanadium
Zinc
Cyanide

Control
L i m i t

S 3

~? tr

9 . 2

4 . 6

Sample (S)

1461 . 3255
3. 1334
0 . 6040
3 . 6551
0. 5934
0 . 1343

160. 3470
75 . 0390
1.9177

34. 1370
22021 . 6490

3 . 2793
133. 2133

9 . 2950
0 . 0562
3. 3075

4 1 . 3003
0. 5776
0. 6700
15. 3312
0 . 3923

127 . 3431
10. 5241

C

u
B
B
B
l_l
B

8

B

l_l
B
B
U
U
B
U

DUD! Icate f D)

1590. 3237
3. 3447
0.41 20
3. 3343
0. 6544
0. 1939

151 . 6106
79 . 989a
'"' 2 2 2 •C'

23 . S396
266SS. 0369

7. 3114
127. 2401

3. 3303
0 . 0539
14 . 4331
50 . 8253
0 . 6059
1.0519

46 . 3964
0.41 20

143. 1179
14.0643

C

U
U
B
B
I i
1J

B

E

B

IJ

B
IJ
B
B
U

RPD

3 5,

2(30 . 0
4 . a
a. 9
5 . 9
6. 4

14 . 7
<T>,s =3
19. 1
c, ^

a ^
1 0 . 9

43. 4
1 9 . 5

200 . 0
99 . 0

11.7
23 . S

Q

:•:

M

P~
P
P
P
P
P
P
P
P
P
P
P
P
P
CV
P
p
P
P
P
P
P
P
NR

1FORM VI - IN TLM02.1-

AR3G5I&2



LI. S. EPA - CLP

ERA SAMPLE NO
TCP SERIAL DILUTIONS ___

;Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D2-0039
I1CND49L

jLab Code: SKINER Cas* No.: 22758 SAS No.: SDG No.: MCNO49

1 Matrix (soil/water) : SOIL Level (low/med) : LOW
j •

Concentration Units: uct/L

Ana lyt e

Aluminum
Ant iiviony
Arsenic
B,ar ium
B'.-ryl I ium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Mari'=iane se
Mercury
Nickel
Potassium
Se 1 en ium
Si 1 ver
Sodium
Thai 1 ium
Vanadium
Zinc

In it ial Sample
Result (I)

6327. 00
13. 30
2 . 6 1
15. 82
2. 59
0. 30

696. 17
324 . 73

3 . 30
147. 75

95313. 00
35. 84

593. 21
40. 23

33. 12
1 30 . 92
2. 50
2 . 90

68 . 52
1 . 70

551 . 16
45. 55

C

U
5
B
B
U
B

B

B

B
B
U
U
B
U

Ser i al
Di lut ion

Result (S)

5969 . 00
69. 00
11. 19
13. 00
3 . 50
4 . 00

372 . 20
302 . 35
13. 10

136. 40
91360. 00

42. 76
502 . 05
42. 70

27. 20
392. 50
1 2 . 50
1 4 . 50

242.50
24 . 58

5 1 3 . 55
92 . 90

C

U
B
U
LI
LI
B

B

B
B

B
IJ
U
U
U
B

B

*jiw
Differ-
e n c e

,_ -_,

32S . 7
100. 0
100. 0

<:> c, ^
6 . 9

•c'7 8
7 7
4 ._!

C.19J3J
16. 1
6. 1

•'.' & !-,

10(2. 0

100. 0

6. a
104 . 0

Q

E

M

P
P
P
P
p
P
P
P
P
P
P
P
P
P
NR
P
P
P
P
p

P
P
P

.19
FORM IX -IN AR3U5 I 63 ILM02. 1



U.S. EPA - CLP

10
INSTRUMENT DETECTION LIMITS (QUARTERLY)

i Lab Name: SKINNER & SHERMAN LABS. Contract: 68-02-0039

j Lab Code: SKTNER Case No. : 22758 SAS No. : SDG No. : MCNO49

; TCP ID Number: PI Date: 10/15/94

;Flame AA ID Number:
i
Furnace AA ID Number:

1

I

1

'
1

[

'

Analyt e

Aluminum
Ant iruony
Arsenic
Bar i urn
Beryl 1 iurn
Cadmium
Calcium
Chromium
C^biit
Copper-
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Se lenium
Si Iver
Sodium
Thai 1 iurn
Vanadium
Z i no

Wave-
length
( nrn )

.208. 20
206 . 80

4 V 3. 40
3 13.00
226. 50
317. 90
267 . 70
228 . 60
324 . 70
259. 90

279. 00
257 . 60

231 . 60
766. 40

32 S . 00
58S . 90

292. 40
213. 80

Back-
ground

CRDL
(ug/L)

200
60
10

200
c.

5
5000

10
50
25
100

~3(

5000
IS

0. 2
40

5000
5
10

5000
10
50
20

IDL
(ug/L)

1 6 . 6
13.8

2 6
0. 7
0 . 8
2 1 . 2
6. 7
1 . 8
3. 4
6. 1

36. 5
0. 9

4. 1
78 . 5

2. 9
43. 5

1 . 9
1 . 8

M

P
P
NR
P
P
P
P
P
P
P1
P
NR
P
P
NR
P
P
NR
P
P
NR
P
P

.

Comments :
PI: THERMO JARRELL-ASH ICAP61 (#10782)

,

FORM X - IN ILM02.1

AR305I614
•r ^



U.S. ERA - CLP

I 10
| INSTRUMENT DETECTION LIMITS (QUARTERLY)
I •--
,Lab Name: SKINNER & SHERMAN LAGS. Contract: 68-O2-0039

| Lab Code: SKINER Case No.: 22758 SAS No.: SDG No.: MCND49

I TCP ID Number: Date: 10/15/94

• Flame AA ID Number: M3

, Furnace AA ID Number:

I.

:-i

j.

i

i

' -

'•

Analyte

Alumi nurn
Ant i rnony
Arsenic-
Bar i urn
Beryl 1 ium
Cadrri i urn
Ca 1 c i urn
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Si 1 ver
Sodium
Thai 1 ium
Vanadium
2 i no

Wave —
length

C nm )

2 S3. 70

Back-
ground

CRDL
(ug/L)

2'30
60
10

200
5
5

5000
10
50
25
100

Tt

5000
15

0. 2
40

5000
5
10

5000
10
50
20

TDL
(ug/L)

0. 1

M

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
CV
NR
NR
NR
NR
NR
NR
NR
NR

T
.Comments :

M3: LDC ANALYTICAL #050941

20
FORM X - IN ft R 3 H 5 1 fi 5 TLM02. 1



U.S. EPA - CLP

j 10
j INSTRUMENT DETECTION LIMITS (QUARTERLY)
1
i Lab Name: SKINNLR &• SHERMAN LABS. Contract- 8̂-02-00*9
i
: Lab Code: SKINER Case No. : 2275S SAS No. : SOS No. : MCND49
I
. ICP TO Number: P0 Date: 10/15/94.i

[ Flame AA ID Number:
i
: F u r n ace A A ID N LJ m b e r :

Analyte

A lurninurn
Ant imony
Arsenic
Barium
Beryl 1 I urn
Cadmi urn
Calcium
Chromium
Cobalt
Copper-
Iron
Lead
Magnes i urn
Manganese
Mercury
Nickel
Potassium
Se lenium
Si Iver
Sodium
Thai 1 I urn
Vanadium
Zinc
. ___ ________

Wave-
length
( nm )

1 89 . 0Q

220. 30

196. 00

190. 80

Back-
ground

,

CRDL
(ufl/L)

200
60
10

200
5
5

5000
10
50
23
100

Tj

5000

0. 2
40

5000
5
10

5000
10
50
20

IDL
(ufl/L)

1 . 7

0. 7

2.5

1 .7

M

NR
NR
P
NR
NR
NR
NR
NR
NR
NR
NR
P
NR

NR
NR
NR
P
NR
NR
P
NR
NR

,Comment s:
• P0: THERMO JARRELL-ASH ICAP61E (8171390

X - IN



U.S. EPA - CLP

is
PREPARATION-LOG

Name: SKINNER & SHERMAN LABS. Contract: 6S-D2-0039
i
J Lab Code: SKINER Ccs* No.: 2275S SAS No.: SDG No.: MCNO49

Method: CV

EPA
Sample No .

LCSS
MCN049
MCND49D
MCND49S
P8S

Preparat ion
Dat e

11/01/94
11/01/94
11/01/94
1 1/01/94
1 1/01/94

Weight
C 9 ram)

0 . 20
0 . 22
0.21
0. 20
0. 20

Volume
( rnL )

100100
100
100
100

FORM - IN A R 3 U 5 I 6 7 IL"02 J



U.S. EPA - CLP

13
PREPARATION"LOG

Lab Name: SKINNER &. SHERMAN LABS. Contract: 68-02-0039

Lab Code: SKINER Case No. : 227SS SAS No. : SOG No. : MCNO4-9

Method: P

EPA
Samp 1 e No .

LCSS
MCND4 9
nC.ND4.9D
MCND^vS
PBS

Preoarat Ion
Dst e

11/07/94
11/07/94
11/07/94
11/07/94
11/07/94

Weight
( gram )

1 . 00
1.07
1 . 02
1 . 05
1 . 00

Volume
( n,L )

200
200
200
200
200

FORM XIII - IN ILM02

. - ._. ' . AR3U51B8



U.S. ERA - CLP

14
ANALYSIS RUN LOG

Name: SKINNER & SHERMAN LABS. Contract: 63-D2-0039

Lab Code: SK'INER Case No. : 22753 SAS No. : SDG No. : MCN049

Instrument TO Number: PI Method: P

Start date: 11/09/94 End date: 11/09/94

EPA
Sampl e
No.

S0

S
ICV
ICV
ICB
TCSA

T.AB

Ircv
CCB-j -
P8S
LOSS

MCND49
MCND49D
MCND49S
MCND49L
MCND49A
ccv
CC8-2-
TCSA
ICSAB
CRI
ccv
CCB-3

D/F

1 . 00
1 . 00
1 . 0-J
1 . 02
1 . 00
1 . 00
1 . 00
1 . 00
1 . 00
1 . 00
1 . 00
1 . 00
1 . 00
1 . 00
1 . 00
1 . 00
1 . 00
1 . 00
5 . 00
1 . 00
1 . 00
1 . 00
1 . 00
1 . 00
1 . 00
1 . 00
1 . 00

Time

1 327
1 .329
1331

1 336
1 339
1342
1344
1347
1349
1352
1354
1 357
1400
1402
1405
1407
1410
1412
1421
1424
1427
1429
1432
1434
1437
1439

% R

Analyt es

A
L

X
x

X

X
y
Y.

y
Vy\
y
y

X
X

X

X
w

y
w

X
X

B

X

X

X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X
X

A
c-

_

B ; B ; c ; c i c i c i c i F
A 1 E 1 D 1 A 1 R 1 0 1 U 1 E

1 1 1 1 1 1 11 1 1 1 1 1 1
X | X i X | X | X | X ( X j X

i 1 1 v ' * ' "V

X i X | X ( i X i X i X i
1 1 t 1 1 I 11 1 1 t 1 1 • 1

x ; x : x i x : x ! x ; x i x* i i i i i i• i i i i i i
x 1 x I x i xi xi x 1 x ; x
X|X|X|XiX|XiX|X
y i x i x i x i x i x i x ix

l V ' V ' i v ' V ' V '_ l A l A l _ l A i A l A i _

xix;x;x;x!X!x:x
X'V'V'V'V'V'V'V|A|A|A|A|A|A|A

x:x;x[x;x!x:x!x
V'Y'V'V'Y'Y'Y'YA | A | A | A | A | A | A | A

1 < 1 1 1 1 1

V'V'V'V'V'V'V'VA | A | A | A ) A ( A | A | A

y lV'V'V'V'V'V'V| A | A | A | A ( A ( A i A

X'v'v1 i v ' v ' Y '1 A | A ) i A i A 1 n |

XiX|X|X|X|XiX|X
1 1 1 1 v 1 ' V '

x;x;x!x!x!X!x;x
x!x!x;x!x;x!y:x
X!XiX!X!X!X!XiX
X|X|X|X|X|X|X|X

I V ' V * \ \s 1 \s t \J 1, A t A | | A | A 1 A |

x:x;x:x;x;x:xix
xix!xjx:x!x;xixi i i i t i ii i i t t i ti i * i i i ii 1 * i i . i it i i t i * ii i i i i i ii * * i i i ii i i i i i ii i * i i i ii i i i i i ii » * i i i i_ i _ i _i _i _ i _ i _ i _

P i t l i M
B ! G ! N

i i< > , ,
_!X!X
;x:
1 ' X1 1 A
1 1
1 1 ,

!X!X
i i.. i i

_:x;x
i X i X
1 v l v
1 A i .

_i_!*
_:x;x
i x i x
;xix

_ i x ; xi i
!X!X
!X!X
1 1 v1 1 A

;x:xi i
: xix
:xix

_;x:x
, .. ' y ' x
: ;x
ix :x
:x:xi i
i *i , i< *., ' , 'i *., i *i ii i

_' _> «_

H ; N : K
r^; ' T '[J 1 i 1

i ii i
_;x:x
! IX
1 Y '1 A t
1 1
I 1

ix:xi i
_ix;x
:xiy
:x:x
; x t
i V ' Y1 A i A

i X ! X
1 y ' y1 A | A

_!X!X
i *
i x i y
1 y ' yl A i A
l \j >
l A i

;y;x< i
:y;yix : x
i y i y
i x ; x
IX!
;x:x
ix :xi i
i <i ii *
i it ii ii ii i_t _ i _

S I A i N
E ! G I A

i ii i
:x;y: ixi ii i
IX!
;x;xi ii <
I X I X
:x;x
;x:xi \/ 1

__ 1 A ( __

1 Y ' Y_ l * i •*
|X|X
I X I X

_> ' '
[ 1

|y|x
|y ;y
1 v '1 A |

;y:xi ii i
I X I X
I X I X
I X I X
I X I X
ix:
IX IX
I X I X
1 11 1
1 1
1 1
1 11 1
i r

t 1
t .. 1
1 1
1 t

T
L

-

-

-

V ' "7 ' ("V i *i. i \--

I N IN
i i< i

*!*!_> ii i
X I X !i ii i
X 1 X 1

t t1 1
XIX I
X!Xi_
x i x :
*!*;_
y ixl
y ix ;_
X I X !
y;v;_i <
x i x : _
X I X I
x i x ; _
XIXI

1 11 1
xix:_
X I X ! _
X I X I _
x i v ; _
X I X 1 _
X!X! _x:x:_• ii _ .1* i• *i *t ii i

i ii i
i :

FORM XIV - IN ILM02.1

A R 3 U 5 1 6 9 o-


